The dynamical behavior of nonlinear systems is much richer than the one of linear systems and their analysis is much more involved. Lyapunov-based techniques stand out among the methods for stability analysis. In this paper, part of this theory is reviewed including techniques for estimation of the domain of attraction. Recent results about application of sum of squares optimization to this field are also examined.
Fuzzy Modelling and Control for Air Management in Diesel Engines.
S. García-Nieto, J. V. Salcedo, X. Blasco, M. Martínez Instituto Universitario de Automática e Informática Industrial. Universidad Politécnica de Valencia, Camino de Vera 14, jsalcedo, xblasco, mmiranzo]@isa.upv.es Abstract: Modelling and control for air management in diesel engines is a major challenge from the control point of view, because of the high nonlinear behaviour of this system. For this reason, classic control techniques are unable to provide the required performance, and nonlinear controllers are used instead. This article discusses two fundamental steps when designing a control system. Firstly, a methodology to identify a nonlinear system with a fuzzy model in a Takagi-Sugeno (T-S) structure using experimental data is proposed. Secondly, the design of a fuzzy controller in PDC structure (Parallel Distributed Compensation) is presented. The parameters of this controller are obtained from a minimization problem that is subject to LMIs (Linear Matrix Inequalities Valencia, Camino de Vera, nº14, 46022, Valencia, España, frabean@ai2.upv.es, rzotovic@isa.upv.es, martin@isa.upv .es) ** Instituto de Biomecánica de Valencia, Universidad Politécnica de Valencia, Camino de Vera, nº14, 46022, Valencia, España, helios.derosario@ibv.upv .es) *** Department of Automatic Control, LTH, Faculty of Engineering, Lund University, Box 118, Suecia, Abstract: In this work the design of an experimental test platform for analysis of the mechanical behavior of car seats during passenger ingress and egress is presented. This development has been performed in two steps: the first step is data acquisition, by means of a mat sensorized with a pressure gauge net and a photogrammetry system so as to acquire the movements performed by a human during ingress and egress. The second step consists in reproducing these movements automatically by means of a dummy held by a robot, controlling the force applied by the dummy on the seat. This development must allow applying different force control strategies with industrial robots, therefore using a test platform consisting in an ABB IRB140 robot and a JR3 industrial force sensor with 6 degrees of freedom. As control architecture, two alternatives are presented. The first one uses the ABB WebWare SDK software application. In the second one, the original S4CPlus controller has been modified, providing an open control architecture that allows the implementation of new motion and force control algorithms in the industrial robot. With this application, the process performed by a human during ingress and egress is simulated, monitoring and controlling the force applied by the dummy on the seat in order to ensure the same conditions as in a real situation. Abstract: This paper shows the application of Two-Degree-of-Freedom (2-DoF) PID controllers to a set of systems showing broad and diverse dynamics representative of common industrial systems. This type of control structure allows to simultaneously tackle load disturbances as well as set-point changes specifications. The paper presents different alternatives that can be pursued when adressing these control goals as well as to minimize specific performance indices that take into account the error performance and the control effort. As a particular application the approach is applied to to solve the problem stated within the Control Engineering Group of CEA as "Benchmark" systems for PID controllers. (email: santiago.verne@ing.unlp.edu.ar, sag@ing.unlp.edu.ar, mvalla@ing.unlp.edu.ar) Abstract: In this work, a modulation algorithm for the Diode Clamped Multilevel Inverter with DC bus voltage balancing capability is presented. Space Vector modulation technique for the multilevel inverter is described, jointly with a DC bus voltage balancing algorithm that takes advantage from converter's redundancy. The algorithm can be generalized to an arbitrary number of levels and takes into account two important cases: presence or absence of a DC voltage source on the DC bus. Abstract: A new approach for navigation of mobile robots in dynamic environments by using Linear Algebra Theory, Numerical Methods, and a modification of the Force Field Method is presented in this paper. The controller design is based on the dynamic model of a unicycle-like nonholonomic mobile robot. Previous studies very often ignore the dynamics of mobile robots and suffer from algorithmic singularities. Simulation and experimentation results confirm the feasibility and the effectiveness of the proposed controller and the advantages of the dynamic model use. By using this new strategy, the robot is able to adapt its behavior at the available knowing level and it can navigate in a safe way, minimizing the tracking error. Copyright © 2009 CEA.
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Elimination of Harmonic Interference for Fault Detection on Electric Motors Guillermo A. Magallán, Cristian H. De Angelo, Guillermo O. García
Grupo de Electrónica Aplicada (GEA), Fac. de Ingeniería Universidad Nacional de Río Cuarto, Ruta Nac.#36 Km.601 X5804BYA Río Cuarto, Córdoba, Argentina. gmagallan@ing.unrc.edu.ar Abstract: Several techniques for removing harmonic interference from the measurement signals for fault detection on electric motors are presented. The objective is to eliminate from the signal spectrum, such components produced by the electric supply, but leaving only the components needed for the fault diagnostic. Abstract: Block oriented models have been useful as nonlinear representations for a vast number of applications. They are described as a cascade of linear dynamic and nonlinear static blocks. The main features of these models are their simplicity and the property of being valid over a larger operating region than a LTI model. This paper deals with the identification process of block oriented models in the presence of uncertainty.
We focus at two special and widely used types of uncertain Block oriented models: Hammerstein and Wiener models given as parametric representations. The approach herein followed allows describing the uncertainty as a set of parameters that are obtained by solving an optimization problem. 
